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ABSTRACT 

Background: Many evidence has documented that the development of coronary artery disease involves lipid oxidation 
and formation of oxygen radicals as atherosclerosis and inflammation are associated with formation of oxygen and 
peroxyl radicals. Bilirubin has proven to be a potent antioxidant under physiological conditions by inhibiting both lipid 
and protein oxidation. 

Objective: This study was aimed to show the relationship between serum total bilirubin and different types of acute 
coronary syndromes (STEMI, Non-STEMI, unstable angina) in patients admitted at Coronary Care Unit, Sohag 
University Hospital. 

Patients and methods: This cross-sectional study included a total of 100 patients, 64 of them were men presented 
with acute coronary syndrome, admitted at Coronary Care Unit, Sohag University Hospital. This study was conducted 
between January 2020 to June 2020. 

Results: The mean age was 55.4 years; 64 (64%) were males, 44 (44%) were current smokers, 37 (37%) were HTN, 39 
(39%) were DM, 71 (71%) had family history of IHD, 17 (17%) were obese. When the patients were divided into 3 
groups (group A, n = 28 "28%", group B, n = 13 "13%", and group C, n = 59 "59%"). Serum total bilirubin was 
significantly different (group A; Mean + SD = 0.627 + 0.241), (group B; Mean + SD = 0.527 + 0.173), (group C; Mean 
+ SD = 0.795 + 0.367). "P-value = 0.007; highly significant". 

Conclusions: It could be concluded that there is an inverse relation of bilirubin with acute coronary syndromes (ACS). 
These strengths the fact that bilirubin acts as an antioxidant and has cardioprotective action and patients with ACS have 


lower levels of bilirubin. 


INTRODUCTION 

It is considered that more than half of 
cardiovascular disease (CVD) will be the largest cause 
of death and disability by 2020. Acute coronary 
syndrome, a common complication of coronary artery 
disease (CAD), considered the greatest proportion of 
CVD %2, 

Rupture of an atherosclerotic plaque in coronary 
artery 1s accused to be the cause of most cases of acute 
coronary syndromes (ACS), leading to formation of 
thrombus ®. 

Atherosclerosis which is resulting from over 
balance among radical generating, compared with 
radical scavenging systems, is called oxidative stress. 
Endothelial cells could be damaged directly or 
indirectly by many ways, which leads to accelerate the 
accumulation of atherogenic factors like LDL, leading 
to increase the permeability of the cell >. 

Bilirubin is the end product of heme catabolism, 
which has 2 forms: indirect bilirubin (IDB) and direct 
bilirubin (DB). IDB is converted to DB in hepatic cells 
and excreted into bile ®. It was considered that bilirubin 
is a waste product at first, bilirubin now has been known 
to have antioxidant and anti-inflammatory properties 
based on the inhibition of endothelial adhesion 
molecules and antithrombotic effects . 

As bilirubin is a waste product of the heme 
oxygenase action, now considered to have strong 
relation with coronary artery lesion as it inhibit both 


lipid and protein oxidation leading to major antioxidant 
action. As little as small level of bilirubin (10 nM), by 
rapid generation of bilirubin by biliverdin reductase, is 
found to be enough to protect cells against higher 
concentration of oxidants. In addition to anti- 
inflammatory effects of bilirubin on vasculature by 
inhibition of vascular smooth muscle cells proliferation. 
So itis proved that bilirubin act against formation of the 
plaque and subsequent atherosclerosis ®. 

Bilirubin show anti-inflammatory effects on 
vasculature and inhibits proliferation of vascular 
smooth muscle cells. This has led to suggestions that 
mildly increased circulatory bilirubin may have a 
physiologic function to protect against disease 
processes that involve oxygen and peroxyl radicals or 
vice versa and many studies have shown relation with 
CAD w, 

Reduced levels of bilirubin were noted to be 
associated with higher prevalence of coronary artery 
disease considered as potential risk factor marker “). 

This study was aimed to show the relationship 
between serum total bilirubin and different types of 
acute coronary syndromes (STEMI, Non STEMI, 
unstable angina) in patients admitted at Coronary Care 
Unit of Sohag University Hospital. 


PATIENT AND METHODS 
This cross-sectional study included a total of 100 
patients presented with acute coronary syndrome, 
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admitted at Coronary Care Unit, Sohag University 
Hospital. This study was conducted between January 
2020 to June 2020. 


Inclusion criteria: Patients with ACSs (non-ST 
segment elevation MI, ST segment elevation MI and 
unstable anginas) are selected on basis of history, 
examinations and investigations. 

Exclusion Criteria: Non cardiac chest pain, hepatitis 
of any cause, hepatotoxic drugs: (Oral hypoglycaemics; 
Acarbose & pioglitazone - Anti-seizure drugs; 
Carbamazepine - Anti-fungal drugs; Itraconazole & 
ketoconazole - Anti-tuberculosis; Isoniazide), liver 
cirrhosis, recent major trauma, recent surgery, 
haemolytic jaundice, and obstruction of bile duct. 


Patients mean age was 55.4 years, 64 of them were 
men and 36 were women. They were subjected to the 
following: 

A. Full History: 

e Risk factors (hypertension - diabetes - 
hyperlipidaemia — smoking — family 
history of IHD and obesity). 

History of previous CCU admission. 

History of previous ACS. 

History of cardiac catheterization. 

History of liver disease. 

B. Examination: 

e Vital signs (Pulse, Blood pressure, 
Temperature & Respiratory rate). 

e General examination (body mass index and 
detection of jaundice). 

e Systemic examination (cardiac 
examination, abdominal examination and 
chest examination). 

C. Investigations: 

e ECG. 

e Abdominal U/S. 

e Cardiac enzymes: troponin & CK-MB. 

e Lipogram: total cholesterol, triglycerides, 

LDL & HDL. 

Blood sugar: random blood glucose. 

e CBC. 

e Liver Function tests (ALT, AST total 
bilirubin, direct bilirubin, indirect bilirubin, 
PT, PC and INR). 

e Hepatitis markers: anti HCV & anti HBV. 


According to results of history, examination, ECG 
and cardiac enzymes patients were divided into 
three groups: 

1. Group (A); Patients with STEMI (an event in 
which transmural myocardial ischemia results 
in myocardial injury or necrosis) €”. 

2. Group (B); Patients with Non-STEMI 
(considered the intermediate form of ACS, 
blockage either occurs in a minor coronary 
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artery or causes partial obstruction of a major 
coronary artery) “). 

3. Group (C); Patients with unstable (type of 
ACS in which there is myocardial ischemia 
without detectable myocardial necrosis) “. 

The serum total bilirubin was compared in the three 
studied groups. 


Ethical consent: 

An approval of the study was obtained from 
Sohag University Academic and Ethical Committee. 
Every patient signed an informed written consent 
for acceptance of the operation. This work has been 
carried out in accordance with The Code of Ethics of 
the World Medical Association (Declaration of 
Helsinki) for studies involving humans. 


Statistical analysis 

All data were collected and analyzed using 
Statistical Package for Social Science (SPSS V20) to 
detect relationship of serum total bilirubin with acute 
coronary syndromes (ACSs). Data expressed as mean, 
standard deviation (SD), number and percentage. Mean 
and standard deviation were used as descriptive value 
for quantitative data, while number and percentage were 
used to describe qualitative data. 

Chi-Square test was used for comparison 
between qualitative variables. Quantitative data was 
tested for normality by Shapiro—Wilk test. The 
nonparametric Mann—Whitney U test was used for 
comparing two quantitative variables. Kruskal—Wallis 
H test was used for comparison between more than two 
quantitative variables when variables were non 
parametric. Student t test was used to compare the 
means between two groups, and one-way analysis of 
variance (ANOVA) test was used to compare means of 
more than two groups. Mann Whitney test was used 
instead of Student t test in case of non-parametric data. 
Tukey's range test is a single step multiple comparison 
procedure and statistical test. It can be used to find 
means that are significantly different from each other. 
Pearson Chi square was used to compare percentages 
of qualitative data, and Fisher's Exact test was used for 
non-parametric data. Pearson correlation test was 
used to compare two quantitative variables. P-value is 
considered statistically significant if < 0.05, highly 
significant if < 0.001 & non-significant if > 0.05 


RESULTS 

The mean age was 55.4 + 9.622 years; 64 (64%) 
were males, 44 (44%) were current smokers, 37 (37%) 
were HTN, 39 (39%) were DM, 71 (71%) had family 
history of IHD, 17 (17%) were obese. When the patients 
were divided into 3 groups (group A, n = 28 "28%", 
group B, n = 13 "13%", group C, n = 59"59%"), the 
serum total bilirubin was significantly different (group 
A; Mean + SD = 0.627 + 0.241), (group B; Mean + SD 
= 0.527 + 0.173), (group C; Mean + SD = 0.795 + 
0.367). "P-value = 0.007; highly significant" Table (1). 
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Table (1): Patient’s characteristics 


Group (N = 28) (N = 13) (N = 59) 
Age (years) 0.077 
(Mean+SD) 5743 .349 59.615+2.839 53.712+1.108 
Males a - 
Gender (57.14%) (53.85%) (69.49%) 0.382 
(Number) ee 12 6 18 NS 
à (42.86%) (46.15%) (30.51%) 
3 6 28 0.003 
ee ee) (10.71%) (46.15%) (47.46%) 
11 6 22 0.838 
A i 29%) ca 15%) (37.29%) 


BMI (kg/m2) 
(Mean+SD) 


Smoking 
(Number) 





There were 28 patients (28%) known to be STEMI and 13 patients (13%) known to be NSTEMI and 59 patients 
(59%) known to be unstable. 


Table (2): Patient groups according to ECG & cardiac enzymes. 


Group A 


Group C 





In this study, the mean age was (57) years in group (A), (59.615) years in group (B), (53.712) years in group (C), (P 
value = 0.077, non-significant). There was non-significant difference between the three groups regarding age. 


Table (3): ie fo between the studied groups regarding age. 


ACS ——— OVA 
| GroupA | GroupB | 





57. a 59. Ce 53. i 
Mean +SD 2.626 
3. 5 3. a. 1. a 
In this study, group (A), 16 patients were males (57.14%) & 12 patients were females (42.86%), in group (B) 7 
patients were males (53.85%) & 6 patients were females (46.15%), in group (C), 41 patients were males (69.49%) & 18 


patient were females (30.51%), (P value = 0.382 non-significant). There was non-significant difference between the 
three groups regarding sex. 
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Table (4): Comparison between the studied groups regarding gender. 





emale | 12 | 4286 | 6 | 46.15 | 18 | 30.51 | 36 | 36 _ 


*P-value is considered statistically significant if < 0.05, highly significant if < 0.001 & non-significant if > 0.05. 


o | o |] 4 | Pove 
57.14 53.85 69.49 EE as ane 
1.925 
NS 


In this study, the mean BMI was (24.3) in group (A), (25.1) in group (B), (24.6) in group (C) (P value = 0.346, 
non-significant). There is non-significant difference between the three groups regarding BMI. In group (A), 6 patients 
were obese (21.42%), 22 patients were not obese (78.58%), in group (B) 2 patients were obese (15.38%) &11 patients 
were not obese (84.62%), in group (C), 9 patients were obese (15.25%), 50 patients were not obese (84.75%), (P value 
= 0.284 Statistically Non-significant). 


EYES ENO 


100.00% 


80.00% 


60.00% 


40.00% 


20.00% 


0.00% 
GROUP A GROUP B GROUP C 





(P value = 0.284 Statistically Non-significant) 
Figure (1): Comparison between the studied groups regarding obesity. 

In group (A), 12 patients were smokers (42.85%), 3 patients were ex-smokers (10.72%) & 13 patients were non- 
smokers (46.43%), in group (B) 5 patients were smokers (38.46%) &1 patient was ex-smokers (7.7%) & 7 patients 
were non-smokers (53.84%), in group (C), 27 patients were smokers (45.76%), 12 patients were ex-smokers (20.34%) 
& 20 patient was a non-smoker (33.9%), (P value = 0.003 significant). There was significant difference between the 
three groups regarding smoking. 





mMSMOKER M#NONSMOKER- EEX -SMOKER 


53.84% 


38.46% 





group B group C 


(P value = 0.003 significant) 
Figure (2): Comparison between the studied groups regarding smoking. 
In group (A), 22 patients had family history IHD (78.57%) & 6 patients had not (21.43%), in group (B) 9 patients had 
family history IHD (69.23%) & 4 patients had not (30.77%), in group (C), 40 patients had family history IHD (67.79%) 
& 19 patients had not (32.21%). (P value = 0.001 Statistically significant). 
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EYES a NO 


90.00% 


78.57% 
80.00% 


69.23% 67.79% 


70.00% 
60.00% 
50.00% 
40.00% 


30.77% 32.21% 


30.00% 51 43% 


20.00% 
10.00% 


0.00% ) 
GROUP A GROUP C 





(P value = 0.001 Statistically significant) 
Figure (3): Comparison between the studied groups regarding family history of IHD. 


In group (A), 3 patients were HTN (10.71%), 25 patients were not HTN (89.29%) & 11 patients were DM (39.29%) 
& 17 patients were not DM (60.71%), in group (B), 6 patients were HTN (46.15%), 7 patients were not HTN (53.85%) 
& 6 patients were DM (46.15%) & 7 patients were not DM (53.85%),in group (C), 28 patients were HTN (47.46%), 31 
patients were not HTN (52.54%) & 22 patients were DM (37.29%) & 37 patients were not DM (62.71%) (P value for 
HTN = 0.003 statistically significant), (P value for DM = 0.838 statistically non-significant). 


Table (5): Comparison between the studied groups regarding HTN & DM 


ala cis 


N| % N| % | X | P-value | 
SITE 


a Gees 
Bie [| s» [s| ais [2| 3729 [39] 39) | Oe 
m | on [7| sas far fan [or] «1 NS 


(P value for HTN = 0.003 Statistically significant). (P value for DM = 0.838 Statistically non-significant). 

(P value for HTN = 0.003 Statistically significant). (P value for DM = 0.838 Statistically non-significant). 

In group (A), mean + SD of WBC was 14.637 + 4.861, in group (B), mean + SD of WBC was 8.658 + 1.721, in 
group (C), mean + SD of WBC was 8.577 2.890 (P value for WBC= 0.001 Statistically significant). 

In group (A), mean + SD of HGB was 13.239 + 1.689, in group (B), mean + SD of HGB was 12.200 + 2.029, in 
group (C), mean + SD of HGB was 12.334 + 1.743 (P value for HGB = 0.064 Statistically non significant). 





Table (6): Comparison between the studied groups regarding WBC & HB 


TUKEY'S Test 


“Fa Gray] ampe | 
| SX | cove SR | Gown B Ce C | F | value S&NS | S&UN | NS&UN 


m | sD Ls | omi 0.890 
C ANIE ae 
(saD ia e3 ey ae | - 


(P value for WBC = 0.001 Statistically significant). (P value for HGB = 0.064 Statistically non significant). 





In group (A), mean + SD of creatinine was 0.904 + 0.213, in group (B), mean + SD of creatinine was 1.454 + 0.336, 
in group (C), mean + SD of creatinine was 1.212+ 0.291 (P value for creatinine = 0.004 Statistically significant). 
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Table (7): Sia saa” E between the studied groups seca ane creatinine. 


Po ACS AeA a Mee > Test 
 S&UN | NS&UN 


Creatinine 





0. 504 1 454 l. 212 
yn 5.826 | ® ~ 0.006* | 0.029* | 0.283 
5 0.013 0. 036 0. 091 


(P value for creatinine = 0.004 Statistically significant) 


In group (A), mean + SD of ALT was 34.429 + 7.829, in group (B), mean + SD of ALT was 20.231 + 4.917, in group 
(C), mean + SD of ALT was 20.322 + 4.436 (P value for ALT= 0.001 Statistically significant). 
In group (A), mean + SD of AST was 95.429 + 22.111, in group (B), mean + SD of AST was 30.077 + 6.800, in group 
(C), mean + SD of AST was 30.780 + 7.484 (P value for AST= 0.001 Statistically significant). 


Table (8): Pe between the studied groups cas a TT ALT & AST. 


ACS Anos sang eee : Test 
| S&UN | NS&UN 


T 34. ~ 20. ~ E 22 <0. A 

(U/L) 10.872 0.007* | <0.001* 1.000 
“SD 2: m l. 17 l 436 

AST ee 95. ~ 30. Me 30. ee <0. wi 

(U/L) 35.569 <0.001* | <0.001* | 0.998 
“SD 2; a 2: $00 3: 484 


(P value for ALT = 0.001Statistically significant), (P value for AST = 0. aaa significant). 





In group (A), mean + SD of total bilirubin was 0.627 + 0.141, in group (B), mean + SD of total bilirubin was 0.527 + 
0.123, in group (C), mean + SD of total bilirubin was 0.795+ 0.188 (P value for total bilirubin = 0.007 Statistically 
significant). 

In group (A), mean + SD of direct bilirubin was 0.215 + 0.047, in group (B), mean + SD of direct bilirubin was 0.126 
+ 0.026, in group (C), mean + SD of direct bilirubin was 0.279 + 0.053 (P value for direct bilirubin = 0.013 
Statistically significant). 

In group (A), mean + SD of indirect bilirubin was 0.412 + 0.102, in group (B), mean + SD of indirect bilirubin was 
0.401 + 0.100, in group (C), mean + SD of indirect bilirubin was 0.516 + 0.192 (P value for indirect bilirubin = 0.008 
Statistically significant). 


Table (9): Comparison between the studied groups regarding total bilirubin, direct bilirubin & indirect 


bilirubin. 
Po ACS ANOVA | TUREY'STest | 
| Group A | GroupB | GroupC | F | P-value | S&NS | S&UN | NS&UN | 


Total 0. a 0. = 0. a 0. 007" 
Bilirubin | Mean +SD 5.259 0.614 | 0.059 | 0.019% 
(mg/dl) 0. 041 0. 123 0. O88 


Eo eee 
Bilirubin | Mean SD + + + 4.580 | ` S 0.283 | 0.247 | 0.014* 
(mg/dl) 0.047 0.026 0.053 
sa 
Bilirubin | Mean SD + + + 5.048 | ` S 0.980 | 0.021* | 0.068 
(mg/dl) 0.002 0.010 0.092 


(P value for total bilirubin = 0.007* Statistically significant). (P value for direct bilirubin = 0.013* Statistically 
significant), (P value for indirect bilirubin = 0.008* Statistically significant). 
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When we compared the three groups, we found 
that serum total bilirubin is highest in group (C), 
followed by group (A,B) respectively. 
According to this analysis, there is an inverse 
correlation of bilirubin with ACS. This strengths the 
fact that bilirubin acts as an antioxidant and has 
cardioprotective action and patients with ACS have 
lower levels of bilirubin. So, bilirubin can be used as a 
factor for screening individuals who have high risk for 
ACS and preventive strategies applied in them before 
the onset of overt ACS. 


DISCUSSION 

This cross-sectional study included a total of 
100 patients presented with acute coronary syndrome, 
of them 64% were men and 36% were women. The male 
preponderance was similar to other studies like Sahin et 
al. ') who stated that 66% of participants were males 
and 34% were females. Hopkins et al. °® had 75.6% 
males and 24.4% females. This finding reveals the fact 
that the incidence of ACS in males. 

Their average age was (55.4+9.622) ranged 
from 20 to 71 years. This finding reveals the fact that 
the incidence of ACS increases with age which is 
similar to other studies like Alexander “”. 

Total leucocyte count (TLC) in ACS is 
usually high as infarction of the myocardium is an 
inflammatory process. In our study the mean TLC was 
10.2844+4.375 SD, like in %®, 

Bilirubin has been long postulated to have 
antioxidant properties and thus its correlation with ACS 
is of interest ”. 

The mean bilirubin values in mg/dl for 
STEMI was 0.627 + 0.141 SD, for Non-STEMI it was 
0.527 +0.173 and for unstable angina it was 0.795 + 
0.367 SD. The mean total bilirubin in patients with ACS 
was 0.713 + 0.330 SD mg/dl. There is statistically 
significance less total bilirubin of ACS than normal 
standard mean value (0.6) (p<0.0001). 

The results were comparable to Sahin et al. 
(5) and Hopkins et al. “® who also had decreased 
bilirubin levels in patients with ACS. 

The inverse association between serum 
bilirubin concentrations and CAD has been found in 
other several studies “> 19> 7°), 

Sahin et al. “> found high serum total 
bilirubin level is independently associated with severity 
of coronary artery disease in patients with NSTEMI. 

Kim et al. “) did cross-sectional study on 
19,792 Koreans and found serum total bilirubin 
concentration inversely correlated with Framingham 
risk score and it may be helpful to decrease the future 
risk of Coronary artery disease. 

Arumalla et al. °° found plasma bilirubin 
concentration could act as a provisional new marker of 
atherogenic risk that can be measured easily in the 
clinical laboratory and applied in medical practice as 
lipid oxidation and formation of oxygen radicals are 
important elements of arterial plaque formation and 
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atherosclerosis, and are involved in the pathophysiology 
of coronary artery disease (CAD). Since bilirubin has 
antioxidant properties, it has been suggested that it may 
have a protective role in the atherosclerotic process by 
preventing formation of oxidized LDL. The antioxidant 
capacity of bilirubin and its ability to provide potent 
scavenging effect of peroxyl radicals have led to 
suggest that mild increase in the circulatory bilirubin 
may have a physiologic role to protect against the 
disease processes that involve oxygen and peroxyl 
radicals. This review briefly examines the role of 
bilirubin and its protective function against the coronary 
artery disease. 

Also, Kharb °” found an inverse relationship 
between increase in total bilirubin and serum levels of 
LDL-C in myocardial infarction as they examined 
serum bilirubin and low density lipoprotein cholesterol 
(LDL-C) as possible risk factors in 27 patients of 
myocardial infarction and 50 healthy individuals served 
as control. An inverse relationship between increase in 
total bilirubin and serum levels of LDL-C was observed. 
There is possibility of bilirubin playing a role in the 
pathogenesis of coronary heart disease through LDL-C 
levels. 

Giving a possibility of bilirubin playing a role 
in the pathogenesis of coronary heart disease through 
LDL-C levels. Song et al. °” with the objective to 
investigate the effects of low serum bilirubin levels on 
the risk for future coronary artery disease (CAD) in a 
prospective cohort of 8,593 subjects found the addition 
of low serum bilirubin levels to the traditional risk 
factors for CAD, such as metabolic syndrome, may 
yield an improvement of risk prediction. 

The same association was also reported in a 
recent Taiwanese prospective study by Huang et al. °°) 
on patients with cardiac X syndrome(which is a historic 
term for microvascular angina(chest pain) with signs 
associated with decreased blood flow to heart tissue but 
with normal coronary arteries) followed for 5years, in 
which patients with the lowest serum bilirubin levels 
had a higher incidence of non-fatal myocardial 
infarction, ischemic stroke, rehospitalization for 
unstable angina and coronary  revascularization 
procedures. 

Glucuronidation by UGTIAI (UDP 
glucuronosyltransferase family 1 member Al) has a 
controlling effect on serum bilirubin levels. Because the 
UGT1A1*28 Gilbert syndrome polymorphism results 
in higher (protective) serum bilirubin levels, it is 
expected to be associated with reduced CVD risk. Seven 
Studies have addressed this, and all confirmed the 
association of UGT1A1*28 with higher bilirubin level 
(24) 

Among them the strongest protective effect of 
elevated bilirubin on cardiovascular disease was 
reported in a prospective population-based cohort study 
in the Framingham Heart Study by Lin et al. ° which 
included 1780 unrelated individuals who had been 
followed up for 24years found Homozygotes with 
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UGTIA1*28 allele carriers with higher serum bilirubin 
concentrations exhibited a strong association with lower 
risk for cardiovascular disease. 

Also in the large study by Horsfall et al. 
demonstrated the association between reduced serum 
bilirubin levels and increased CVD risk is strong in both 
sexes and could act as an independent risk factor. It 
seems likely that several factors are playing a role; 
antioxidant effects of bilirubin, heme oxygenase 
activity and consumption of bilirubin by oxidative 
processes could all be involved. 


(25) 


CONCLUSIONS 

It could be concluded that there is an inverse 
relation of bilirubin with acute coronary syndromes 
(ACS). This strengths the fact that bilirubin acts as an 
antioxidant and has cardioprotective action and patients 
with ACS have lower levels of bilirubin. This could 
suggest bilirubin as a factor for screening individuals 
who have high risk for ACS and preventive strategies 
applied in them before the onset of overt ACS. 

Our study found that hypertension, smoking and 
family history of IHD were significantly correlated with 
ACS and there is statistically significance less total 
bilirubin of ACS than normal standard mean value. 
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